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G enes within the HLA complex contribute to sus­ceptibility to a variety of diseases with prominent manifestations in the skin. Most of these illnesses demonstrate some component of tissue inflamma­tion, often with unequivocal evidence of autoim-
mune reactIvIty. Because many of the proteins encoded in the 
HLA complex contribute prominently as regulators of antigen 
recognition by T lymphocytes, it has been widely presumed that 
the immune and inflammatory reactivity observed in the skin 
represents the primary pathophysiologic mechanism in these 
disorders. 
Advances in molecular genetics over the last 5- 6 years have 
led to a more complete appreciation of the structure of the HLA 
complex. Classical genetic studies using serologic reagents ini­
tially defined the HLA complex as an approximately 4-cM gene 
cluster spamling the polymorphic class I genes encoding plasma­
membrane glycoproteins that present endogenously synthesized 
peptide antigens to CD8+ cytolytic T lymphocytes to the class II 
genes encoding glycoproteins that present exogenously derived 
peptides to CD4+ T cells [1]. Recent studies using yeast 
artificial chromosome (Y AC) vectors have resulted in the 
isolation of the entire HLA complex as a collection of overlap­
ping molecular clones. These studies demonstrate that the HLA 
complex spans 4 million base pairs and have demonstrated that 
the complex encodes additional genes important in immune 
responsiveness. These include the tumor necrosis factor and 
lymphotoxin genes, the genes encoding Hsp70, and the TAPl 
and T AP2 genes that encode a transporter essential for presen­
tation of antigenic peptide fragments by HLA Class I proteins. 
Given that the human genome contains one gene approximately 
every 20,000 base pairs, it is likely that the HLA complex 
encodes many more genes, perhaps as many as 200 genes. Our 
thesis is that knowledge of all of the genes within the complex 
will dramatically facilitate identification of the genes responsible 
for each of the HLA-linked diseases. 
A variety of new methods have been developed for defining the 
gene-encoding potential of cloned fragments of genomic DNA. 
Some of these rely on the association of CpG islands with gene 
promoters. Others employ direct screening of cDNA libraries usmg 
cloned genomic DNA fragments or ex on trappmg usmg retroviral 
vectors. We have recently used analysis of CpG islands to identifY 
a gene encoded approximately 100-kb telomeric ofHLA-C within 
the HLA class I region and expressed predommantly in epidermal 
keratinocytes [2]. This gene, designated S, predicts a protem 
product of 486 ammo acids that shows 30% overall sequence 
identity with human keratin 10. This homology is most pronounced 
m the ammo-termirIal half of the protem. The predicted S protem 
is unusual in that -30% of its total sequence is composed of serine 
residues. 
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Using in situ hybridization, the S gene was shown to be 
expressed prominently in the granular cell layer of the epidermis. 
It was not expressed in thymus, tonsil, spleen liver, muscle, or 
brain. Expression was low m the SV 40-transformed keratinocyte 
cell line RHEK, and unaffected by culture with phorbol myr­
is tate acetate or calcium ionophore A23187. We have recently 
prepared a rabbit antiserum against a 14-mer peptide predicted 
by the S eDNA. This antiserum identifies S as a protein with Mr 
-70,000 by sodium dodecylsulfate-polyacrylamide gel electro­
phoresis. Immunohistochemical staining of normal human skin 
using this anti-S serum shows that the S protein, as predicted by 
the in situ hybridization experiments, is present primarily in the 
granular cell layer. Staining is localized to the periphery of the 
differentiatmg keratinocytes, suggesting an association with the 
plasma membrane. This localization suggests that S may associ­
ate with the cell envelope as an important structural element of 
termmally differentiated skm. 
Studies by Ozawa et al [3] and Asahina et al [4] have demon­
strated an mcreased frequency of specific alleles of HLA-C m 
patients with psoriasis vulgaris. Given the selective expression of 
the S gene m the granular cell layer of skin, a layer grossly disturbed 
m psoriatic lesions, S must be considered a candidate gene medi­
ating the HLA association with this disease. ExarninirIg the struc­
ture of the S gene m normal and psoriatic populations, it has been 
possible to identity both restriction fragment length polymorphisms 
and specific DNA sequence polymorphisms associated with the S 
gene. These are bemg studied m normal and psoriatic populations 
to determme if S shows preferential linkage to psoriasis. 
These studies demonstrate how analysis of the structure of the 
HLA complex has led to new msights mto skin biology. It is now 
recognized that the HLA complex contairIs genes that have no 
apparent irmnune function. As demonstrated by the example of the 
S protem, these genes may have highly tissue-specific functions. 
Their potential contributions to HLA-associated illnesses should 
now be tested directly by population and family studies of normal 
and diseased populations. 
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